Tr(x) = e(L(x)).
As is well known (loc. cit.) the A^-bilinear form Tr{xy) on L is non singular. From this one sees immediately (cf [6] ) that for any space (E 9 B) over L the Af-module E equipped with the bilinear form TroB: Ex E-> AT is a space over K. We thus get an additive map ( [18] )
Tr*:W(L)-+W(K).

sending {(£, B)} to {(£, TroB)}. This "transfer-map" is related to (p+\W(K)^> W(L)
by the following "Frobenius law" PROPOSITION 3.1. ( [18] ).
x-Tr* (y) = Tr*((p* (x) y)for x in W(K) and y in W{L).
In fact, for spaces (E u B x ) over K and (E 2 , B 2 ) over L the canonical map from
is an isomorphism of spaces with respect to the forms
B l ® K {TroB 1 ) and Tro(B[® L B 2 )
where B[ is obtained from B t by base extension.
We denote the image Tr*(W(L)) by M{cp). The Frobenius law implies COROLLARY 3.2. M(q>) is an ideal of W{K) and A {cp) M((p) = 0.
The transfer map is compatible with base extensions. This is the content of the following "Mackey law", whose importance has been revealed by Dress in [6] . 
By the Mackey law 3.3 the diagram For the remainder of this section R denotes a real closed field and g denotes the signature of R.
W{L)
LEMMA 4.3 Assume cp is a homomorphism from K into R such that
e (<P*7>*(l))>0.
Then cp can be extended to homomorphism from L into R.
Proof
Let a denote the signature g°cp* of K. The tensor product R® K L constructed from cp\K-+R and the inclusion i:
From the Mackey law 3.3 we obtain as in the proof of lemma 4.1:
i = i
Now according to (1.1) any E } is /^-isomorphic either to R or to the algebraic closure Applying X repeatedly to this inequality we obtain
for all n, which is impossible since X m (x) = x for some m (depending on x). This completes the proof of Theorem 1.3. § 5. A Trace Formula for Signatures I want to throw some more light on Lemma 4.1. We first return to Proposition 4.4.
We denote by F a fixed real closure of L with respect to the given ordering. By Theorem 1.3 any order preserving extension ij/:L->R of cp can be further extended to F.
Thus the uniqueness statement in Theorem 1.3, applied to F/K, shows that there is a unique order preserving \jj\L-+ R which extends cp. We obtain the well known This proposition generalizes Lemma 4.1.
§6. Existence of Real Places on Function Fields
In this section R denotes a real closed field, K a real finitely generated field extension of R of transcendency degree 1, and S a fixed real closed field extension of R (e. g. S=R). We are interested in places cp:K-+ Suco over R, i. e. with cp the identity on R. The aim of this section is to prove the following theorem by the methods of §4. In the proof of Theorem 6.1 we may always assume in addition that the r-tuple (c u c r ) is algebraically free over R. In fact, for a given S one easily constructs a real closed field extension T of S such that S is maximally archimedian in T and T contains a system u l9 ... 9 u r of elements which are algebraically independent and infinitely small over S (e. g. We make the following arrangements for the proof of Theorem 6.1: 7>* (1) 
.,t r ) corresponding with the restriction of this ordering to R(t l 9 t r ).
Finally we denote by Q the signature of S.
We first prove Theorem 6.1 in the case r = 1. Write / instead of t v Let We denote by / the homomorphism from R(t) to S over R with /(/) = c. Then e°X*(Tr*(l))= t Q( gi (c))= t e(g t (t)) = a(Tr*(l)),
i=l i=l
Now o can be extended to K. Thus by Lemma 4.1 we have ^o^(rr*(l))>0. By Lemma 4.3 x c a n be extended to a homomorphism cp from AT to S.
From the thus proved special case r= 1 of Theorem 6.1 one easily obtains (see [15] Assume that (q,c r ) is such an r-tuple which is in addition algebraically free over R.
Denote by x the homomorphism from R(t l9 ..., t r ) to S over R which maps t t to c i for 1 ^/^r. As in the case r= 1 we obtain o{Tr*(\)) = Qo U (Tr*{l)) and we see again by Lemma 4.1 and 4.3 that / can be extended to a homomorphism cp from Kio S. Theorem 6.1 is proved.
Certainly there are other relevant questions about real places on function fields which can be treated by the methods used here. I hope to come back to this subject in the near future.
